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NOTE: Attempt all the questions which carry marks as indicated in the bracket. 

I 	(a) Explain clearly giving examples of each, the kinematic pairs on various 
considerations. 

(4) 
(b) Draw a neat sketch of a single slider crank chain and its two inversions. 

(2,2,2) 
II (a) Discuss the three types of instantaneous centres for a four bar mechanism. 

(3) 
(b) The crank of a slider crank mechanism rotates at a constant speed of 300 r.p.m in 

clockwise direction. The crank radius is 150 mm and the connecting rod length is 
600 mm. Determine : 

i) linear velocity and acceleration of midpoint of the connecting rod and 
ii) angular velocity and angular acceleration of the connecting rod at a crank angle of 

45°  from IDC position. Draw neat space, velocity and acceleration diagrams. 

(1,3,3) 
III (a) A leather belt is required to transmit 7500 W from a pulley of 1.2 m in diameter 

running at 250 r.p.m. The angle embraced is 165°  and the friction coefficient 
between the belt and the pulley is 0.3. If the safe working stress for the belt is 1.5 
MPa, density 1 Mg/m3 and thickness 10 mm, determine the width of the belt 
taking centrifugal tension into account. 

(b) Draw neat sketches of the following: 
	 (4) 

i) Open belt drive 	ii) twist belt drive 	and 	iii) Compound belt drive 

(2,2,2) 
IV 	A cam is to be designed for a knife edge follower with the following 

data: 

i) Cam lift of 40 mm during 90°  of cam rotation with simple harmonic motion. 
ii) Dwell for the next cam rotation of 30°. 

iii) During the next 60°  of cam rotation, the follower returns to its original 
position with simple harmonic motion. 

iv) Dwell during the remaining 180°  . 	 PTO 



Draw neatly the profile of the cam when the line of stroke of the follower passes 
through the axis of the cam shaft. The radius of the base circle of the cam is 40 mm. 

Also determine the maximum velocity and acceleration of the follower during its 

outstroke and return, if the cam rotates at 240 r.p.m. 

(3,5,2) 
V (a) Draw neat sketches of the following: 

i) A simple gear train with one intermediate gear and 
ii) A compound gear train 

Also derive the expressions for the Speed ratio and Train value. 	 (4, 4) 

(b) 	Write a note on the gear materials. 	 (2) 
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